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specifically, the Netherlands is concerned with integrating techniques for recycling and processing.
Germany classifies waste management as an environmentally critical area of technology demanding
national policy attention (p. 24).
Judging from this information, it is clear that the disposal and management of Western
Massachusett's scrap tire waste stream is part of a larger national and international set of concerns
and opportunities. Problems and prospects need to bf~considered and evaluated on a national
level. Research and development programs need to be strengthened to improve our national
policy. This can be done in private industry and government funded work in the nation's
universities. Deterrents to applications of the Intennodal Surface Transportation Efficiency Act of
1991 need to be overcome. Education of industry and the public about environmentally critical
technologies must also be enhanced. (Heston, Repeto, and Sobin)
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Section V. Conclusion and Recommendations
5.1 The people of the United States must reevaluate their transportation system
The size of the tire waste stream is cause for concern in the United States. Strong progress
has been made in the development of new tire products which last longer. In the last four decades
tire life has increased by twofold due to technological and design developments. The average steel-
belted radial tire has a life of about 40,000 miles. Proper inflation, rotation, and general care can
increase the tire life from 25-50% (Markets for Scrap Tires, p.23, 1991) Further increases in tire
life would require higher pressure, less flexible materials, and thicker treads. But these changes
contribute to higher costs, gas consumption, and a rougher ride. So at present, improvements are
perceived to be limited.
The fundamental way to reduce the number of scrap tires is for Americans to reduce their
automobile use. The amount Americans drive each year has increased. Total U.S. vehicle miles
traveled increased from about 750 billion in 1960 to just over 2,000 billion miles in 1990. On an
individual basis this translates to a change from about 4,000 Vehicle Miles Traveled (VMT) per
year to about 9,000 VMT per year for the same time period (MacKenzie, Dower, Chen, p.2-
3,1992).
Figure 6.
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Of little surprise is the fact that per year Americans' car and light truck travel far exceeds
rates in other developed countries. Comparatively, the United States has one of the lightest levels
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of rail and bus travel. In 1987 car and light truck travel accounted for approximately 11,000
passenger miles Per person in this country and bus and rail accounted for almost 2,000. Sweden
scored approximately 6,000 passenger miles per person for cars and light trucks and approximately
2,000 for rail and bus travel. Japan had a total of 6,000 passenger miles per person distributed
evenly between these two categories (MacKenzie, Dower" Chen, p.l, 1992).
Obviously, the size of countries affects these numbers. Although it is not so universally,
some larger countries rely on cars and light trucks more because of greater distances between
destinations. In the United States this is coupled with a national spirit of independence that .
encourages individuality. This shows up in transportation. Many automobile advertisements
appeal to the great American independence. The old ad line "See the U.S.A.in your Chevrolet"
could still be the American travel theme. Also, many Americans have been socialized to view the
acquisition of an automobile, or automobiles, as an indicator of social mobility and status.
This ethos is supported by our energy policy. Pan of the United States reliance on cars and
light trucks is created by our country's low gasoline costs. Cost is probably the most effective
conservation mechanism available. In 1990 the price of gasoline in the United States averaged
about $1.30 a gallon. In Sweden the average was about $4:10 a gallon. Finally, in Japan the price
was approximately $3.50 during the same time period (MacKenzie, Dower, Chen, p.24, 1992).
Fuel is cheap enough in this country to allow people to commute long distances to work without
giving it great consideration.
Cheap and easy travel discourages the development of mass transit in the United States.
Most of the great railroad systems of the nineteenth century for passenger travel are obsolete.
Freight travel by rail has also declined due to an increase in trucking.
All of these factors contribute to increased tire use and wear, and eventually to the scrap tire
waste stream. Before reuse and recycling recommendations are made these issues should be
addressed. It is more effective to develop policy proactiively than reactively. As population grows
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and becomes more concentrated on the coasts and in metropolitan statistical areas, mass transit
should become more viable. A doubling of residential population density is related to 25 to 30%
drop in car and light truck travel (Holtzclaw p.50, 1991). The average number of dwellings per
acre in this country is between three and four. Densities above seven dwellings per acre make
public transit much more feasible. Densities over 9 dwellings per acre also introduce rail as a cost
effective means of public transportation. Zoning to integrate residential areas and places of work
can also reduce miles traveled (Cervero, p.429.431).
The Intermodal Surface Transportation Efficiency Act of 1991 will address some of these
issues. The act allocates $32 billion towards the development of mass transit. The act also gives
states greater freedom in how they can spend federal highway funds. It aiso provides a reuse
program for scrap tires as rubber asphalt for federal highway projects. However, many
transportation specialists still advocate higher fuel taxes, tolls and so on to encourage resource
conservation.
5.2 Recommendations
There is a growing awareness of the scrap tire problem in the United States and in New
England. In talking with a variety of people about this project this became obvious. But what also
became obvious was the lack of knowledge about tires and ways to mitigate the current problem.
The first concern should be to reduce the the number of scrap tires that reach the scrap pile each
year. On a national basis 242 million tires are being thrown away; in Massachusetts, 6million. In
this setting we offer these recommendations.
1. Education: As stated above a lack of knowledge on the part of consumers, state, local, and
federal government representatives, environmental groups, potential users of scrap tires, and
corporations is the largest obstacle we face. Consumers need to know about options for
retreading, buying products made from recycled tire rubber, and where to dispose of tires once
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their useful life has expired.
Government representatives need to know about such things as using rubber in asphalt
paving. Current spending methods on the part of government projects require the acceptance of the
lowest bidder to get the job done. A major drawback of asphalt rubber is the high initial costs
which can be as high as 100% more than conventional methods of paving. While the costs are
high there is a savings to be incurred. The rubber is purported to double the lifespan of the paving,
while also lowering the overall maintenance costs over the life of a roadway project. Public
spending methods need to be altered to reflect technologies such as asphalt rubber.
Companies that use products that could be replaced with tire rubber derivatives should be
made aware of the possibilities that exist for using rubber. For example, companies that derive
power from coal or petroleum can switch to tire derived fuel.
How can the word get out? This could take many forms such as newsletters, fact sheets,
hot lines, and conferences of scrap tires. (EPA Journal) The information that should most likely be
passed on relates to where the present drop off sites are located and which businesses run them.
An integration between governments and government agencies must begin to share the knowledge
available. State and local governments must become active in informing citizens about how to deal
with tires on a personal basis. Clearinghouses should be established to inform companies and
potential uses of scrap tires about existing technologies and markets.
2. "Tire Bill": Install a system that is similar to the "Bottle Bill" during the early 1980's.
Consumers of tires would pay $5 for each tire they buy and get the deposit back when they turn the
tire in to either a dealer or licensed hauler.
3. Scrap tire inventory all over state: To get rid of the existing tires state environmental
agencies should perform an extensive inventory of where the tires are located. This should include
landfills, stockpiles, and illegal tire dumps. Once that has been performed an action plan can be
designed and implemented to properly dispose of the tires. For example, a contract could be
I
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negotiated with a user of scrap tires such as Oxford Energy.
4. Develop funding through taxes: In addition to the excise taxes paid by motor vehicle
users, an additional tax would be paid each time a car had to be registered. We recommend that the
tax be minimal- $.50- $2.00. This could be used to ensure that the existing tire dumps be cleaned
up by licensed agencies and contractors. Loans, rebates, and incentives could also be offered to
business looking to startup or switch over to tire products.
5. Site drop off facilities across the state: Just like neighborhood bottle recycling centers,
"tire centers" could be established. This action could be in coordination with a program to licenses
tire dealers and haulers. Tires could then be easily "tracked" from the time they are dropped off by
consumers to the point where they are either retreaded, recycled. or turned into energy.
6. Regulations for managing current tire disposal:
Coinciding with an inventory of scrap tires in the state, regulations concerning the
dumping, storing, and hauling of tires should be implemented. This would ensure quality
standards are being followed and the ability to track the tires. The following are recommended:
a. Stockpile regulations
b. Processor regulations
c. Hauler regulations
7. Research and Development: New uses and markets must be sought for granulated
robber. Right now the markets are not sufficient for reducing the number of tires being thrown
away. If this is to change, new uses for tires must be found and developed.
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